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I. DESCRIPTTON

A, APPLICATION AND BASIC CHARACTERISTICS

APPLICATION

1. The gubmarine's hydraulic system iz designed $o drivs
the following operating mechanisms:

- stern plane and vertical rudder tilting rams, bow
plane tilting and rigging ramss

- hoiets of night altiscops T3HI-8 and atteck parissens -
MK-8.5; '
- boist of masts of devices FLAG, NAKAT, VAN, RAMKA & ..a&t :
snorkel unit; e
- hydraulic mechanisms of ballast and ﬁeganv& as.nk vanﬁ
valves and sea cocks; >

- engine cooling sea valves; ,' .

- rams of torpedo tube muzzle doorsg : '

- hydraulic mechanigms of snorkel ezha-asb azd air 1&2&-7
tion flapper valvesi

- hydraulic mechanisms of main engia@s w ea% gi=
induction flapper valvus,

CHARACTKRISTICS OF MAIN UNITS

2. The hydraulic fluid is spindle oil 2¥, The m ;
ancunt of oil in piping and taoks mﬁttﬁ Howt
res including: '

- 300 litres in service tankg

- 190 litres in spare tenkg

- 170 litres in emergency tank

- 35 litres in hand pump tankj.

- about 530 litres in pipibx.

3. Motor-driven pump: ;
Designstion eececcescscecnessecscacscns aml W

T,PO sssecescaevescscancas
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V2o St

Cutput with viscosily of 50?. cesesesess 21 1it/zin. 1

Discharge working pressure .c.seccccece 100 kgi/sqg.cm i

Vacuum Buction BE8A ..ceeesccsscoccrecss 4 1 Hzo

forking mediUB ocsececessvesscsscocieses ALl with viscogity
of & = 12%8

Speeds i
- at 220 V --cogooovs.--coc.eo’o-aa 2600 TaPeble -
- at 3207 68®00c0esdcesescBcesese 3159 :QPCE‘
Power requirementes
- Eilb 220 V .uo-c--..o-cooc.oo.-cﬁ' ?00 .
- at 320? uno--aono-ooauaacotaca. ,.3% S :
Direction of I‘Dtuﬁi@n ‘e8sesesese00enesd M” 'i“eg
Type of electric motox ....¢....-...;.. M - ;
Electric motor power cutputs LR R e
- at 2600 repems 20A 220 V' sescess Tt EF ‘
- at 3150 r.p.m. a8l 320 V . ceusoss Fof XE
4, Hand pumps . :
QUEPUL  eceencacscscsscencsscoocscsssnnss 0»35"2 11:;{;13.‘..
5. Air-hydraulic asccusulstors T
¥ain accumulator capacity eececcscocsss 60 Zita
Reserve accumulator capacity osescecesces 35 1it.
forking medium .--ooc--o..o’oao.oav-p'ob o4l an3 512:
“orking pressure .---o-oo-oooo.-.oo-qgr 100 W’QOG"
6, Capacities of oil tanks
Service tank ..cesecceccescocesas ers
Bpare tank r...,.,...........Juu-‘.
Ecergency tank ss00sscacesscannese
Hand pump tanX ceeeecocecsvocesne
7. Cospressed air fisek
Capacity .-..oa..otl.bt.to;. .a
dorking pressur® ..c.ccas
8, Cil cecoler :
Designation ._.oo-':oqu:- '.0@3
Type o

oouooooia.pcciqc 23
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0il pressure crcesemeccenoans e e e . over
LU Eei/og.cm
COOLING BUITACE  tieeueeneeemunnnnnen.. . s ond

Number of pipes ....eiiev.eteinnennan... 114 peg
Pipe diametor .....c.cceieieioririnnena.. 10%x1,2
wolphtt

Whon dPY  cievenrredecesiicncnsaees 156 kg

when operating .ceeececicoesuessss 185 kg

9, Hydraulic aystenm pipe line consipots of the oil mnd .
air pipings.

Tire o0il piping is made of aﬁael pipes meaguring 5’,’:5.0, ;
38x2.5, 32x2.5, 25x2.5, 2222.0, 14x1.6 and of copper pipes =
I‘;t"AS‘\{!‘iE'{{ 14x2,0, 9x1.5 and &x1,5, 8

" The pipes, 57%3.0, are connected by ﬂangoa 301:3: : : 3
while the remaining pipes by pipe uniens,

The pumps are connected to ths main by Tubber
The packing gaskets used in flanged joints axe
paronite, grade YB-10; and thoge used in u
per., The stop fittings are made of steel.

The working pressure in the preamere
100 xgf/sq.cm, in the drain line within

The piping has boen Sested for
pressure: preagure line - m kgt/e
32 kgt/sQesme

The air pipinz i= made of
of copper pipes, 1ax2,0 and
by pipe unions,.

The packing gaskets
copper. The losking n :
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In compartments I, il and VII these lines tonterconnect
through link pipes with valves 54, 100, 136+ Branches from
the pressure and drain lines run to‘the operating sechanigms

The hydraulic system operates from the pumping' plant,
The latter includes three motor-driven pumps (two main and -
one reserve pumps; each of the pumps can operate in puccep~
aion a8 & reserve one), three air-hydraulic accumulators -
(two main and one rvssrve), one compressed air flask, & sazb
vice oil tank, an oil cooler and & hand pump.

The emergency motor-driven pump, i70-iitre sk &=l
—cooler are located in compartment III for use inm ths. s¥adt
of failure in compartment VII,

11. Description of the pumping plant (see Maa)c :
suction pipe connections of the motor-driven pumps located
in compartment VII are comnected with the service. tank
through pipe 4. The delivery pipe comnectiona ere’ am
through pipes B and the pressure main to the eir-hydrsulic
accumulators and the cut-o0ff valve located: in comparteent I
The air chambers of the sir-hydraulic accusnlators are con=
nected through pipe B witk the cmma sir Clsek, located
in compartment IV.

Each pusp, air-hydreulic accusulater, cil tank and E
flask can be digcomnected from the hydrsulic syatem by stop 'g

i
i

valves,

The screw-dos=a Hon-Teturs velves isatallod on pipe B :
are provided for indepandent (parallel) ‘and successive charg~ |
ing of evaery air-hydreulic aceamulateor. :

The service tank is conmnected through pipe I with the
drain line, Pipe B mounts ¢two filters and a back presgure
valve,

The parsllel-connected filters can be cleaned without
stopping the aystem,

The back pressure valve adjusted for a preasure of
2 xgf/sq.cn mainteins the said pressure in the drsis lins,
thus improving operating conditions for the packing collars.

To facilitate the servicing of the eystem the pressure
piping is connected to the drein piping &end the latter i

i
1
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ture to the sucvlion piping by meuns ol 1

valves, i
The pumps draw oll from the service tann, deliver it

ressure tnroupgh the pressure line into air-hydraulie
P .

accumulators and Iorce compressed a:r from them into the
flask. It results in increagse of the oir pregsure, With the
‘igtong in the extreme tepposition, the air pressure reaches
100 kgf/sq.cm.

When the operating mechanism is engeged, the oil flows
t¢ one of the mechanism chambers through the pressure line,
The oil Irox the opposite chamber flows along the drain line
ard thvough a rilter enters the service tank. The arain Pip=

{5 furuished witn an oil cooler to reduce the oil tempe~

(pyvration of the pumping plant,
motor-driven pumps caa operate im two dutiess
control with the aid of buttons START (IIVCK)

Lo oautomatic control,

+i mutomatic operation the motor-driven pumps are

*d on and off depending on discharging or cherging ai’
sr-irdraulic accumulators,

‘o-iurteents IIT and VII are egquipped with ismp ﬁismﬂ; .
a3

te lacps indicate cperatiom of the electric pumps,

HIL
sreen . charging of the air-hydzsulic ‘Gcwm&f &
4 red lazp discharging of the thind mus aemm

Sigralling of chu-go-d.iachugo of the e&., r
driven pucps are effected by seans oL 1imit cnﬁgipg 1%1 nﬁf
I1ITe3s 1315, and limit switches Ine n:h, mb xmam ea - 3
the top and bottcm covers of tho W&c mmlntm, 1
respectively.

#hen discharging tbe air-hydrenlic scoumulators, the
zotor-driven pumps can be started in the Tollowing sequence:
(2) Lamp MAIN ATR-BYDRAULIC AGCUMULATGR I OHARGED

(1 CCHOBHOR IHMAPOANMYMYINTOP SAPAXER) on the sigoalling
boards goes ou &¢ the boginning of discharge of the first

SECRET 50X1-HUM|
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Aa goon as the first air-hydra

alr-hydraulic accumulator,
the second air-hydrsulic acot

accumulator is discharzed,

tor starts discharging.
(b) Jamp MAIN ATR-HYDRAULIC ACCUMULATCE II CHARGED

(I1 OCHOBHO# TUIPOAKIOVMYJINTOP 3APAXEH) on the sisnﬁlliag
boards goes out at the beginning of discharge of the Beg
air-bydraulic accumulator. ;

(c) When the second air-hydraulic ‘accumulator coaplc;
discharges, two motor-driven pumps 8re started simultane
and tho lamps on the signalling boards lizght up to i.néi
operation of the respective motor-Adriven pumps. If oil
the air-hydraulic eccumulators is still congumed, the
gir-hydraulic accunmulator starts discharging. :

(d4) Lamp RESERVE AIR-HYDRAULIC ACCUMULATOR cmm
(PEIEPHIE. TUIPOAKKYMYNATOP BAPAXEH) on the signalling
Vearde goes out at the beginning of discharge of. the
air-hydraulic accumulator.

As soon as about 6 litres of oil is conmmoa. the
J<zp is started, and the respective sisnal m ushts w
on the signalling voards.

(v) Red lamp SYSTEM DISCHARGED (m Ptmi)

i nts up to indicate that the thirxd air-hydraulic acc:

is discharged.
The air-hydraulic accumuiators c&p be charged in any
sequeace by all the operating motor-driven pumps. Lamp SIB
DISCHARGED goes cut at the begimnimg of charge of the third
air-bydraulic accumulator. &s &ny of the sir-hydraulic so-
cuwsulators becomes charged, the a-pocein sigoel le=p
lights up to indicate ite charging.

dhen all the air-hydrsulic ascusuiators become charge
the pumps stop, and the signal lamps indicating their ¢pErm
tion go out,

The notor control circuit also makes it possidvle:

{a) to very combicaticms in switching of the motor-
driven pumpe %o egualize the operating bours, Por exsupisé;
when the a‘coﬂ sir-hydrgulic saccumulator becomas <3zths
the m& ‘can be started in the following combinatisns: -

SECRET
50X1-HUM|
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Hog 1 end 2, 2 and 3, 1 and 3. At the same time the waaiping
thizrd pump shall bo started ae goom as 6 litres of oll
. sngumed from the third air-hydraulic accumulator;

{®) to operate the emergency pump of compartment IIT
under bYoth manual and autcmatic control. In automatic opera-
tion the emergency pump shall %»e sterted when the first air-
hydraulic accummlater becomes discharged., Manual control
of the pump is also posasibleg

(c) if the gecond eir-hydraulic accumulator bas fmiled,
start one pump (the second pump being disengaged) upon dis-
charging the first air-hydraulic accumlator, The second pump
should in this case be digengaged to avolid frequent sngage-
ment of the pumps and prolong the gervice life of the electri-
cal equipment,

Operation of the pumping plant is controlled by signal-
ling boards tw: of which are inatalled in compartment IIX and
one in compartment YII. The signalling boards sre supplied
from the switch mounted in compartment III (see instructions
for light signalling system).

The pressure line is always undsr prngaéura vorying from
100 kgf/sq.crn {(with accumulators fully charged) to
77.5 kgtf/8q.ck (with mein sccumulators discharged) or to
72,5 kgt/sq.ce (with accumulatora: fully discharged).

By-pass slide-valves 62 and 95 are provided for use i
the event of failure of electric. interlocking system of tn
pumps and air-hydraulie scoumlstora {i_.e, the chargicg
the air-hydraulic accumalators is over but the pumps souil
nue to work). .

Witk the inorease in pressure in the pressure llos ujp
to 110 +3 kgf/sq.ca the by-pass slids-valve sends &
pulse to the valve units of the pumps, which change owsl
puans to idls running.

] . Cut-off valve 95 ie installed on the pres.mm, ;L:,;‘..
compartment III to prevent losa of oil iz the evens
burst in the m

~#ith the snoresse of the oil flow spesd ur I

(M cm to ap oil comsumption of & Lit

SECRET
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1y ond cutp off rhe sino

cut-off valve operates aul cmaticall
hydraulic accumulators from the pressure line,

To equalize pressures vefore and after the cut-off valve:
upon correcting the trouble in the pressu-e piping, and to
return the cut-off valve to its initial position use iz made
of a jumper with valve S8. ;

If the cut-off wvalvs does not operate itgelf it can be
rorce-cloged with the aid of a remote controlled air arive
from the intermediate pressure air piping.

13, All the operating mechsnigas £fall into two groupsnt
one~chamber devices gnd two-chamber devices. :

Holste of FLAG, NAKAT, VAN, RAMEA and snorkel masts
belong to ome-chamber devices whereas the rest of the mech
iams belongs to two-chamber devices. The mechanisms are gov
ned by hand- and foot-cperated and alectz‘omasnefci.c ccntrol -
valves,

14, One-chamber hoists of PLAG and m& are gmmud
by foot-operated three-way control valves, amjl one-chamber
hoists of VAN, RAMKA and SNORKEL are gwe:md b';r hand-
operated three-way control valvea. "

Throttles installed bafcre the kandp@aruted contrel
valves on the pressurs and drein pipes regulate the time of
the mechanism hoisting and lowering.

Before the foot-operated (pedal) control valves the
throttles are installed only on the drain pipes becsuse Uhes
control valves have throttles in the presgsure chscbers.,

Screw-down non-return valves 79 and 80, installed
the control valve on the pressure pipe prevent the na s
lowering spontanscusly iz the swent of the pressure cros
thse pressure lins in the course of mast holsting.

15. T=o=chamber haiats of nisght aliimcope [SHI-
atteck periscope IH-8.5, of plane tilt rams, hyd
cechanisne of vent walves, ballast tank sea cock:
tank sea cocks, enginme air induction and sxhau
valves ave governsd by hand-sperated four-asy © -
whoss slide-valves ‘direct the oil from t:

ons of- mm«m operating mecrh:

e neT
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the operating mechanism piston via the control valve to the
- drain line (see Dwg.20)., Thus, pipes connccting the control
valve with the operating mechanism operate under preasure
- altornately. '
The three-way control valve operates in a sinilar way.
16. The hydraulic mechanisms of the snorkel exhaust and
air induction flapper valves and the engine cooling sea
C T . valves are governed by four-way electromagnetic control
: vyalves, The slide-valves of these control valves are set te
 motion with the aid of the electromagnets switched over from
- the engine control panel in compartment V. Should the remote-
controlled electric drive fail to operate, the sald comtrel -
' valves can be employed with the aid of the hand drive,
Turning the key on the control panal cluaes one of tﬂe

rated manually with the electric Temote col
disengaged.

rudder. The by=-pass Cocks ABG
mechanisms from the control
from chamber to chamber when
rmanually (see Dwg.19)e -
18, For oil cleaning
led before the service
drainage pipa.nss. !
tzol wvalves, -

SECRET
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. the operating mechanism piston via the control valve to the
. drain line (see Dwg.20). Thus, pipes comnecting the control
. valve with the operating mechanism operate under preasure
alternately.
The three-way control valve operates in a pimilar way.
16. The hydraulic mechanisms of the snorkel exhaust and
. air induction flapper valves and the engine cooling see
. valves are governed by four-way eleciromagnetic control
. valves, The slide-valves of thems control valves are set te
motion with the aid of the electromaguots switched over from.
- the engine control panel iz compantment V. Shonld the: romobe—
controlled electric drive fail to operate, the said: cmx#:cl :
valves can be employed with the aid of the hand drive. CI
Turning the key on the control panel elms one n!wt!ic
'~ electromagnets, and the coamtrol valve eonaoct 3
mechanisnm chmnbers with the pressm‘a and

with the drain line. In this case the 1
rated manually with the electrio mcte‘e
diae'}cased :

cocks, negative tank sea cocks, m oxb
tion flapper valves and snorksl 4eghnm
valves are fitted before thes stexrn

a3 Ao we Mha ho oaae «soelew

rudder. The by-pass cocks SBd TAY
mechanisms froa the control valve
from chamber to chamber when
panually (see Dwg.19), .

18, Por oil ckﬂnﬁ;
led before the m

SFCRET
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19, The pressure and drain lines and the air piplng in @
compartments I, 111, V and VIL are fitted wiih pregsure gauge

draulic asysotem §
ead the pressure in the hydr
o= Besideaf prespsurs gauges are inatallod before the mastse

and tilting rame of the planes and rudder to read the presge-
gure of these mechanisms.

Esch motor-driven pump is fitted with a pressurc gauge -
apd a pressure vacuum guuge to zheck the filters for pressursg
built up and for degree of clogging. :

20, The oil temperature in the system is read by tem«
rature gauge 55, type KT-100, inst‘.alwa on the draizn p;pa iz
compartment VII,

21, Drainage piping laid from the hydraulic mtor in
the conning tower to a service tank in compartment VIl
to prevent the pressure ipcresee in the l;nnaing of the
reulic motor employed to rotate the M-S'nish“ altise

22, Safety slide-valves Titted on pipes at tilting
of the planes serve to relieve from the m:ludod ram-
chamber the excess pressure built up m to ‘tbe . sctien
the seas on the plane blade,

23, All the sections of the mmm
to formation of air locks are fittsd with needie pi
vent the air out of the msins end piping
sence of air ir the hydraulic sy=ztem results in intense xte
dizing of oil and in disturbing the smooth running of the -
operating mechanisms, ’

CONTROL CIRCUITRY OF EOTCR~DRIVEN PUMPS
(8se Dwg.25)

24, Motor-driven pusps Eo.il, Ho.2 ana lo.> of the b
hydraulic system are installed in compartment VII, wnd the :
smergency electric pump im coumpariment III.

The electric motors of the pusps are starc!
vetis stations V-1025; located ip the imze
the puEps. Pumps Ho,l, Ho.2 and No.3 creraze
tion box No.18 (main supply) and froz distrid
{reservs supply) installed in cozpartmesnt

The energency pump is fed with Zalin oo

1]
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tment
tment

1 cozpar

-hydraulic accupulator

cumilators No.l1 and Ho.2 have two
- _II.D) each, Pwo comtactors (I,
on the top cover, and the other two

-tke bottom cover,

ajir-hyaraulic accumulator has three con-
IZItg and III.D):
ied on the top cover (]:Il't1 and 1IIt2) and the
Ib), on the bottom cover,
switches I., II, and IIIt serve to sutomatically
ctric pumps with all the three air-hydraulic ac-
1;,Le+e‘lv charged, and also to irdicate that the

accuzulators are charged or discharged.
witcnes I, and II, serve to automatically start
ric pumps.
witch III,, serves to asutomatically stazt the
or—-driven pump after six litres of oil is dischar-
©» = the regerve air-hydraulic accumulator.

swizch IIIy serves to switch on the aignallins
- sccn as the hydraulic system 1s completely dia-
Por the detailed descriptionm of the n&h‘b signal-.
2 and construction of the limit awitches, see the

¢}
o

lowing conditions:
1. Manual control with thﬁ aid of bnttont'sm
STCGP.

possibles e
(a) to enploym tw
as a reserve pump (from ©
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A nCT

pumps Xo.1, s

1y start two main pumps Oor the sex
e of eir-hydrauviic accu—ulaior No,2
iiure of air-hydraulic accumula-
pumps No.l, Fo.2 and Ko.3 or

ydrauiic accumulator Xo.l during

To selzct an operating duty of the pumps, provision is
or the fcllowing switches:

a) universal switches Y4 and Yy installed in com-

nt ViI;

b) shree packet switches I3, MIp and illl3 installed in

acxet switch m’I# installed in compartment III.
Universal switches ¥II; and Y1y serve to change over

=3zual or automatic control of motor-driven pumps No.l, No.2

and No.3, and also to select a reserve pump,
Facket switches I}, Mz and Iz serve to change over

contactors of the air-hydraulic accumulators from the main

apd reserve pumps to the emergency pump, =
Packet switch Iy changes over the emergency pump from

manual to automatic control,

HANUAL CONTROL OF MOTCR-DRIVER PUMPS

26, To start motor-driven pumps No.1l, No.2 and No.3
manually, take the following stepss

(1) put the handle of universal switch Y3 to MANUAL
CONTROL (PYUHOE YMIPABJIEHEE). As a result, contacts 50 - 12,
53 = 15 and 56 - 57 close the opemtj.ng circuits of motor-
driven pumps Ho.l, Ho.2 and Ro.3;

SECRET
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(1) set packet switch ILly vo HANUAL CUaIRU
contact 28-29 closes the electric pump opersa
(2) close the packet switch suppl
control station and electric motor. Th
ingtalled in compartment III;
(3) depress the START button. To stop the pump, depress
the STCP button. : '

AUTQMATIC CONTROL OF MOTOR-DRIVEN PUMPS

27. To control the main and reserve motor-driven pumps
automatically, follow the procedure below:

(1) put the handle of universal switch YVII; to AUTCHATIC
CONTROL (ABTOMATMYECKOE YTPABIIEHUE):

(2) put the handle of universsl switch YT, to one of
selected operating duties of motor-driven pumps;

(3) set packet switch Mz to MAIN AND RESERVE PUMPS
(OCHOBHUE W PESEPBHWE HACOCH);

(4) set packet switch I, to MAIN AND RESERVE PUMPS;

(5) set packet switch Iy to COFF (BHKIKWYEHO).

Jith the switches set to these positions, two main
motor-driven pumps will start automatically at the moment
air-hydraulic accumulator No.2 becomes discharged provided
air-hydraulic accumulator No.l has previously been discharged.
This is the main operatihg duty.

Should air-h&draulic accumulator No.2 fail to operate,
the main pumps can be started at the discharge of air-hydrau-
lic accumulator lic.1 (this is the emergency duty). To this
end, set packet switch Mo to COFF and packet switch MMy to
MAIN AND RESERVE PUNMPS. Close limit switch Ilt in compli-
ance with Item 87, and leave universal switches Y1 and YHZ
and packet switch nna in the same positions as indicated
above,

28, To control the emergency electric pump automatically,
proceed as follows:

(1) set packet switch I, to AUTQATIC CONTROL;

(2) set packet switch IIl3 to EMERGENCY PUMP
(ABAPHIHHR HACOC);

17
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(3) set packet switch Iy to FF;

(4) set packet switch Iy to EMERGERCY PULF.

#ith the switches set to these positions, the eumcrgency
pump starts automatically when air-hydraulic accumulator
No.l becomes discharged.

29, Should air-hydraulic accumulator fail to operate,
the emergency pump can be started at discharge of air-hydrau-
1ic accumulator No.2. To this end, close limis switch I,
in compliance with Item 87, set packet switch IIl, to ELERGERCY
PUMP arnd packet switch Il to OFF, leaving packet switches
MM, ang Mz in the positions indicated above.

The main pumps and the reserve pump or the emergency
pump stop when all the air-hydraulic accumilators become
completely charged.

DESCRIPTION OF AUTCQMATIC OPERATION
OF MOTCR-DRIVEN PUMPS
(see Dwg.23)

30, Discussed herewith is the operating duty, at which
pumps No.l and No.2 are main pumps, pumps No.3 is selected
as & reserve ocne, and the main motor-driven pumps are started
automatically at the discharge of air-hydraulic accumulator
No.2. . : V

411 the air-hydraulic accumulators are charged, and the
controls are set to the following positions:

(].) the knob of universal switch ¥1I3to AUTMATIC: CONTROL;

"(2) the knob of universal switch YN to PUMP No.3 IS
BESERVE (HACOC ¥ 3 PESEPBHH{t), PUMPS No.l AND No.2 ARE
HAIN (HACOGH B 1 = % 2 OGHOBHHE)S

(3) packet switch MM to CEF;

(4) packet switches my ané‘. nn3 to MAIN AND RESERVE "‘UMPSs

(5) packet switches supplying voltage to input terminals -
of the ntntions ‘and ‘electric motors to ON,

Thua. the circuitry ia ready for automatic operation.

Main a!.r-bg‘a.rpuno' qecmlator No.l starts discharging..
At the same time contact 36-37 of limit switch I, closes
and tha 13!1’ “om ﬁ&nalltng ‘board. goes out. When air-
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nydreulic eccurulator Ho,l becomes completely discharged,
contact 34-35 of limit switch I, will close, but motor-driven
. pumps No.,l and No.2 do not start since packet switch Il is
| open. Then air-hydrsulic accumulator No.2 starts discharging.
; contact_Z'G-}? of 1imit switch II. closes and the second lamp
. on the signslling board goes out, When air-hydraulic accumu-
1ator N¥o.2 becomes completely discharged, contact 32-33 of
1limit switch Iy closes.
The starting circuit of motor-driven pumps No.l and
. No,2 is thus completed.
|

i Punmp No.l

Por starting pump No.l the starting circuit is from ter-
minal 1 (50) through ciosed contacts 50-11 of universal
switch ¥1l;, 11-36 of packet switch IMlz, 36-37 of limit
switches I, and II,, 37-22 of packet switch M, 22-4 of
universal switch Y13, 4-33 of packet switch M2, 33-32 of
limit switch IIy, 32-60 of packet switch MM, and contact
60-61 of universal switch Yo to terminal 5 (61).

Pump No.2

For starting pump No.2 the starting circuit is from
terminal 1 (53) through clcsed contacts 53-11 of universal
switch yn,_, 11-36 of packet switch [IXIB, 36-37 of limit
switches I, and i1, 37-22 of packet_switch Mlz,- 22-4 of
universal switch ¥Ij, 4-33 of packet switch Iy, 33-32 of
limit switch IIs, 32-60 of packet switch MM, 60-62 of
universal switch YI;, and contact 62-1% of universal switch
YN, to terminal 5 (14). .

The operation of the control station is explained in
the description and operating instructions for D.C. magnetic
stations, series V.

As stated above, motor-driven pumps No.l ard No.2 start
simultaneously.

When the oil consumption is considersble, the reserve
air-hydraulic accumulator starts discharging. 4t the same
tike contact 36-37 of limit switch mtf»closea, and ths third

— - [N
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¢ board goes oub, As soon as & litres 2
ontact 21-22 of limit switch III .- S
she starting circult of motor-driven

: Pcr amting -pump Ho.5 the staxrting circult is from ter-
minal 1 (56) : through closed contacts 56-11 of universal
T switch VM, “11=36 of packet switchk Mz, 36-37 of limit
switches It’ I, I, 37-22 of packet switch Iz, 22-21
' of limit switch IIIt and contact 21-63 of universal switch
Yo, " to terminal 5 %63).

With the further discharge of the reserve air-hydraulic
accumulator, contact 43-40 of limit switch III., closes, and
the lamp that indicates the complete discharge of the air-
hydraulic accumulators lights up on the signalling board.

31, When motor-driven pumps Ho.l, No.2 and No.3 are Lz
running, the operating circuit is completed in the following
ways -

Pumap FKe.l

Pon oo’

When P\iﬁp Ro.1l is runmning, the Oj‘)éi'at'iﬁg circult is izom -
terminal 1(50) through closed comtacts 50-11 of universal '
switch YWy, 11-36 of .packet switch MMz, 36-37 of 1limit
switches It' IL|= and’ IIIbl 37-22 of paobet switch Iz, 22-4
of universal switch JIj, and oontaot 4-12 of universal :
switch VII§ to teminal 12, .

Puup 30.2

When pump !o.a 18 mmnﬂ.ng th.e operating circuit is froa:
terminal 1 (53)" th:ewgh;,,ulosed contacts 53-11 of universal
switch YTij, 11-36 of packet switch NIz, 36-37 of limit
switohes I, II., IIX, , 37-22 of packet switch Iy, and:
contact 22-15 of mmsal ewitch yii; to term:l.nal 15.

Pu:y !o.}

When pump l!o.; is running, the operating circuit is
terminal 1 (56) through closed sontacts 56-11 of universal

50X1-HUM|
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11-36 of sp&t:ht switch nn; 36-37 of limit
: X1, and IIT, , 37-22 of packet switch My and
ontast 22-57. 6f univara&i switch ¥II3 to terminal 57.

_As the. airahﬂraulic accumilators are charged, contacts
;q..;s, 3233 and 43-50-0f limit ewitches I,, II, and III,
will gradually open, but the electric pumps will continue to
operate, They will stop as soon as all contacts 36-37 of
1imit switchea It' II, and I.‘It]:i;l open.

C.' CRIPTION OF INDIVIDUAL UNITS

AIR-HYDRAULIC ACCUMULATCRS
(see Dwgs 1 and 2)

The air-hydraulic accummlators- gserve to maintain working
pressure in the hydraulic system within specified values
through compression of air in the alr flask and to control
operation (engagement and disengagement) of the motor-driven
pumps. :

32, The air-~hydraulic accumulator consists of cylin-
der 153, top cover 154, bottom eover 160, piston 152 (see
Dwg.1). :

The cylinder is a steel piecé, Its inner surface is
lined with a brass layer-and polinhed

. The top and bottom covers mads of s‘ﬁea}. are attached to
| the cylinder withk the aid of pins and sre sealed with rubber
rings.

The piston with mmbam panu:g r:ugu trivels 1nsid.e the
cylinder. It serves 20T sSpa the air gnd oil chalbers. .
On charging the air-hadraune accumnlietor uith oil, the pie-
ch throush a lin-
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The reserve air-hydrauiic accumulator is similar to the
main air-hydraulic accummliator with the only difference that
its top cover mounts two 1imit switches,one of which operates
as 6 litres of oil is left to complete charging, and the bot-
tom cover has no locking device.,

TANKS (see Dwgs 3, 4 and 5)

The tanks serve to store the reserve 0il and to supply
- o0il to the hydraulic system.

33, The 300-litre tank (see Dwg.3) is a welded struc-
ture of sheet steel,.The tank casing has welds-on to receive
pipes. lManholes 190 are provided for inspection and cleaning
of the tank interior surfaces. Filler neck 186 is used for
filling the tank with oil.

0il is poured through screen 187, Arranged in the bottom )
of the tank is sump 192 with cock 191 used to drain sediment. ¢
The o0il temperature in the tank is read by temperature '
gauge 193, and the oil level by level gauge 189.

34, The construction of tanks of 190, 170 and 35-1litre '
capacity is similer to that of the 300-litre tank (see
Dxgs.4 and 5).

-

k]
1

CONTROL VALVES (see Dwgs.6, 7, 8 and 9)

The control valves are designed for remote control of
the operating mechanisms,

35, The electromagnetic control valve (see Dwg.6)
consists of two slide-valves (change-over slide valve with
electromagnets and distribution slide-valve)., ’

The control valve is provided with four connections to
join pipes (one connection PRESSURE, one connection DRAIN
and two ccnnections TO CONSUMER).

Inserted into housing 211 of the distribution slide=-
valve is bush 221 sealed with rubber rings, Distribution:
slide-valve 222 moving inside the bush is set to the middl
position by two rods 223 and spring 224. Change-over sli
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gnda-vnlva housing accommodates bush 219 incorporating
cmnse-mr ‘alide-valve 218,

“gith any electromagnet energized or with the handie of
- panual control tilted, the chkengs—over slide-valve moves
- and imparts pressure from duct I to duct II or III depending
on the direction of changing-over. Under the force of this
pressure the distribution slide-valve is brought to one of the
. end positions and directs the oil from the pressure main to
one chamber of the operating mechanism and simultaneously
lets the oil flow from the other chamber to the drain main.

with the electromagnet deenergizeil (or with the handle
turned to the middle position), the change-over slide-valve
is brought to the middle position by spring 217. In this case
the distribution slide-valve is also brought to the middle
position by spring 224, and the operating mechanism chambers
communicate with the drain line, For the functional diagram
of the electric control valve see Dwg.l1l9.

36. The hand-operated four-way control wvalve is shown
on Dwg.7. Control valve housing 240 has press-fitted bush 239
with ground slide-valve 238 moving inside. The slide-valve is
provided with inner boring for oll by-pass. The housing ends
lare plugged by covers 237 which in tyrn are sealed with rub-
| ber rings.

Valve 232 is in the lower part of the control valve to
reduce the oil transfer when handle 244 is moved to the mid-
dle pusition. Valve 232 opens when the handle is turned
clockwise or counter-clockwise and returns to its initial
position under the action of spring 243 with the handle
moved to the middie pasition.

The hand-operated three-way control valve (see Dwg.8) is
similer in the construction and principle of operation to the
four-way confrolvvalve, the only difference being in that the
three-way control valve has three connections,two of which
are used to connect with the pressure and drain pipe lines,
and one to connect -with the operating mechanism. For the
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h'i‘nncfaional diasgram of the nand-operated three-way and four-

way control valves see Dwg.20. )

. 38, The hand-operated Ltwo-way control valve (Dwg.%
consists of two housings 272 and 273 thread-connected
together and sealed with a copper gasxet. Control valve housg.

ing 272 accommodates velve disc 279 pressed against the yalve -

seat by spring 271. Rod 276 has inner and side boring which

communicates the inmer chamber of the control valve with con- §

nection BLOWING., The rod end projecting from housing 273 rest;

on & shaped cam on handie 274. i 1

In the position shown in the Drawing, connection TO CUT- -

OFF VALVE communicates with connection BLOWING. §
When turning the handle, the rod rests on disc 279 shut- 1

ting connsction BLOYING, and displaces the disc thus permit- j
ting air to flow through the inner chamber %o the cut—-off
valve. 1

With the handle being turned in the opposite direction,
the valve disc actuated by spring 271 ghuts off the zair flow
to the cut—-off valve.

The rod is returnsd to its initiai position by spring 27 <
The air from the air chamber of the cut-off valve is bled
through connection BLOWING.

HAND PUMP

39, Hand pumps (see Dwg.l0) are designed for filling the
mechanisns and pipe lines with oil, for testing the hydraulic
system for tightness, and for supplying ocil to the hydraulic ¢

[P Ty pu
mechaniasms.

The hand pump is & single-acting unit and operates im—-
two duties. Tl SR ‘

" At the 30-kg effort applied to the handle end and at
15 double’ strokes per minute, the pump gives outputs: .
" (a) about 2 lit,/min. while using the 50-mm piston &t 8
working pressure of 10 Kgf/sq.cm; ’

-

L R N "I W T
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{b} gbout 0.33 1lit./min. while using the 20-=m piston ot
a workiné pressure of 50 kgf/sqg.cm, With increase in effort
applied to the handle up to 60 kg, the pump can build up a
pressure to about 125 kgf/sq.cm.

Pump casing 293 is a cast cylindrical structare with
lugs for securing it to the foundation., The cast coter clos-
ing the casing at the top has a brass bush inside which runs
guide steel rod 288.

Thread-connected to guide rod 288 is high-pressure rod-
piston 290, 20 mm-in dia. To gain the greater output at a
it 1ower pressure, rod—piston 292, 50 ma in dia., is meshed with
| guide Tod 288 with tue aid of piston grip 289 which is turned
by the handle. The handle is stopped by lock 294 when the
pump operates with the rod-piston of the smaller diameter.

Screwed into the pump casing is valve chest 231 with
suction and pressure non-return valves,

Heedle plug 291 serves to vent air out of the pump when
the system is charged with oil.

Plugs, connections and the valve chest are sealed with
copper gaskets.

Handle 285 is detachable, It is stored near the pump.

CUT-CFF VALVE

40. The cut-off valve (see Dwg.1l) is installed to
protect the air-hydraulic accumulators f£rom discharging and

@ to cut off the pumping plent from the pressure main in case

@ of the pressure piping failure.

Disc 316 is located in valvs hounj_ns 315. In the open
BEposition 1t is pressed by spr:me 517 'aga..nsv a bead of mod 318.
@ The rod passes through cover . 328. It is sealed with rubber

W rings 327 and fixed by balls. 3 _ o ughtenea by

B oprings 321, Screwed on th i
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m 32’# : T
’ Mmﬁmw, the oil flow rate will n..m
anaapremdr@ullrosnlt at the disc, The disc coppres
ses spring 317 apd seats on the valve seat.
.- Mo close the cut-off valve by forcé, the intermediate
pressure air is deuvared to alr eylinder 326, Piston 325
zoves rod 318 togethe.r with d.iac 316 until 1% seats on the

valve seat. . S
To return the diac to i%ts initial position, cqualize the
oil pressure on both sides of the disc. :
In case the cut-ctt valva has been force-closed, releau"
pressure in the air cylinder, and the disc will retura to 1f
initial position andex ths acti.cn of t!m oil pressure.

& BY-PASS SLIDE-TYPE cocx

The by-pass slid.e—tm couk‘ m +12) sgerves to dig-§

338 in two positions H
(MEPEYCK). .~ .
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sr-m ELIDR-VALVE

Ehe b}'—gss slide-valve (see Deg.l3) is provided foo
ase in the event of familure of the pumps electric interlock-
irz system (f.e., with the air-hydraulic accummlaters charged
the pumps do not start upj.

52, The slide valve congists of housing 347 with préss-
ritted bush 348, The bush laps slide-valve 329,

Tne slide-valve Tests sgainst bush 350 supporied by
srrirg 351 adjusted to a popping pressure of 110+:3 kgf/sg.ca.

The spring is adjusted with the eid of adjusting bush
352. Screwed ip the glide-valve bousing is plug 345 sealed
with gasket 346, L

Should the pressure in the pressure main rise, the
slide-valve will compress the spring and move up to communi-

cate the pressure zein with thes pump by-pass slide-valve.

m'né pucp changes over to idle running. But as scon as the
ressurc in the pressure main drops belew 110 kgf/sq.cxz, ths
spring shifts the slide-valve to ita initial position, the
ressure from the pump by-pasa slide-valve, will be forced to
the drzin main, and the pusp will chnbso -over for noxzal

operation,

ksl

Q‘U

FILTERS

The screen-disc type tum (no Pwgs.18 end 18) serve
for cleaning oil flowing to tha 'Bporltins mechanisn and oil
drained to the service tank. :

43, The twin filter is ingtalled aheed ot the tank and
alio#e To clean £iiter elemsnvs im Was- ‘githaut °"~":.\12.g tha
system. It includes two filter olma mounted on a commuon
casing. A cock arrenged in the casing serves to change over
the operating filter.

The filter elements uploy mn vzth - u:h ot
0.063x0,063 mm in the olear. .

Plugs are providsd to vent a.‘-..v when ﬂ.lu.ns the filter.

4. The single filter (smee Dwg.18) bas filter cmﬂdso
357 with disc-type elements he.vins a -nsh of 0.025x0,0525 iﬁ
the clear.
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§ mammm bousing. Flug
| cover to vent air from the Iilter.
AIR FIASK
Fhe air fiask (see Dsg. 15) wish cozZpT
for kseping constant & mki&, pressure iz
systen.
&5. Steel seanless flagk 372 is fixed con a
tion. When ths flssk is installed, it should te I :
the direction of the -neck, Screwed into the ne
with two valves., To blow the flask & pipe is we .
of the sbove valves. The pipe should be lowered dosn; t':
position is fixed against & notch om head 371,
The other groove serves for air to pass to the alir-
hydraulic accumalators.

CIL COCLER

The oil ccoler (see Dwg.l6) is installed on the drain
pipe line and ig used for cleaning oil delivered intc the
tank .

46, The oil cooler consists of casing 378, heat excbang-
ing pipes 381, two pipe boards 383 and two covers 375 and 385,

The pipe boards have plugs 382, lower plugs for drain-
ing oil, and upper plugs, for bleeding air when £illing tke
©0il cooler, Plug 379 alsgc serves for draining oil.

Diaphragms 380 are installed in the o0il cooler to vary
tke direction of the oil Ifiow. Ends of pipes 381 are weide
to the pipe becards.

The covers are fastaned to the casing by means of pins. ..

The sockets arranged in ths cevers serve to receive
zinc protectors 376 and 386 designed for anticorrosive pro-
tection of the oil cooler components coming in contact with
cooling water,

To drain cooling water from.the covers, use is made of .

plugs 384. All the joints of the oil cooler are sealed with
paronite gaskets,

(=)

28
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13

To—-‘ Ref.in | Xaze end Normal Location Remariks
79| geneza- | epplication |value
-d B
| disgres | ;’vaiﬁgm
' i {red line)
1 2 ? 3 .3 5 6
1 %59, 70, ’ZGauge MTE 100/160 On pressure
{73, 89a,| 100BxX160/100,kgi/sq.ca | pipes at
§97, 116, accuracy operating
1130 grade 2.5 mechanisns;
‘ to read on air pip-
pressure in ing to air-
piping hydraulic
accumulators;
at motor-
i driven pumps
2 160, 69, |Gauge MTK 25/60 On drein
896, 151| 100Ex60/25, |kgt/sq.cm | pipes
| accuracy T
' grade 2.5
to read
pressure in .
drair
piping B
3 |50, 117 |Gauge ¥TK - |
100Ex10/7.5, |
accuracy -
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[

Back gressure .| 53, 115 g3 2
valve o
Bafety vaives 18, 1% 15
cx piping to
zaste of nigh$
altiscope
nzxr-8 and at-
tack periscope
H-8.5 .

N

\x

Safety valve on 75 110
reducirg valve
4 ! Cut-ocff valve 99 - see Item 148
5 ' By-pass slide— 62, 95 110+3

' velve

ecAnET
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'ven ma d the hydreulic systez
Mﬂhl : de in emlime @ith the operating instrue~
_ ticns for motar-driven pusps S8E1.25/100.

. ?:‘he eleew.cal equip&ent should be employed in accord-
anée uth %he opemtins Wtim a2 electric motors and
spparatuses . inciudsd with ‘the set of ths systen.

The opmting mechapigms should be employed in confore
nity-ith their cperating instructions.

. During service keep the system clean and service-
able, check fittings for reliable attachment of the pipings
to the casipg structures, take msasures to protect the systea
conponents against impact and distortien.

49, ¥hile operating the hydraulic system: .

- keep it in scund condition and in constant readiness
for action;

- check the pipings and fittings for tightness, paying -
particular attention to pipe unions apd flexible hoses. m-p
minate oil leakage and wipe off treces of oil;

~ open valves on the pipings under pressure graduallys

.~ see that pame plates of ths Zittings are intacty

- timely repaint the pipings, the indicators of direo=
tiocn of rotation of valves and r.p;®, sountsrs. =~ -

50, Keep all ths gauges and g-:.ty mm .u; m
repair and sealed.

51, mera.ndaddcil ;I.ntothowu
silk cloth only.

52. Check the l,'t.a;tag
The air pressure should be 100 gL/ 8g .

50X1-HUM
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53, Make certain the oili tmzatu:e in the gystem doss
pot exceed 99_9. s

54, Check che service tank for ofl level. Bith the sir-
pydreulic accumulators charged and the masts lowered, the
volume of oil in the service tark should be equal to 135 lit-
res. Sbould the oil level be below the asbove amount, locate
the cause of leakage and correct the trouble.

55, #atch the signalling boards to be certain that the
pucps are s@¥itched on and off inm accordance with the selected
operatirg duty.

56. Prior to turning over the mechan.isma, drain sediment
fro= the service tank through cock 39, When turning over the
cecbaniszs, wsztch the light signalling to check the pumps for
agutoratic cre tion.

57. iz the ammeters te check load of the motor-driven
pumps.

58, Crneck the electric pumps for 6perating hours, and
regularly change over universal switch JII; to the other posi-
tion (ezplcy the pumps in reserve duty inm succession).

B. PUTTING HYDRAULIC SYSTEM INTO UPERATICN,
DURING-CPERATION SERVICING
AND STOPPING

The hydraulic system ready for starting should be in the
initial condition.

INITIAL CONDITION . .

59. In its initial conditiocn the hydraulic mten is-
charged with oil, the air-hydraulic accumulators being.
charged are under pressure, and cut off tron the. syst
valve 102, The service tank should bo 1

~ SECRET
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‘m 4o the air piping and cylind;ers shouid ’beﬁ

100 kgf/sq.ce egainst pressure gauge 97
@ABHINGi Never relieve pressure in the systenm with
valve 109 opeRe. - A
€0, Ths hahdles of the control valves of allithe opergti.i :
ing mechanisms should be put in a posxtion corresponding te
the initisl position of the given mechanisms.
61. The following valves should be opens i
(a) velves 22, 23, 24, 25, 27, 29, 30, 31, 32, 33, 34,‘: e
35, 61 and 63 at the motor-driven 'pumpg; i 2
(b) valves 109, 105 and 106 at the air-hydraulic accum-

lators;

(c) valves 74, 101, 104 and 108 on the high-pressure
air piping;

(d) vaive 38 on the suction piping;

(e) valve 52 on the drain piping; 3

(f) valves 120, 122 and 123 to the hoists of night altl
scope [BHP-3 and atteck periscope IK-8.53% g

(g) valves 43 and 44 at the by-pass valve of the stern
plane tilt ramj

(h) vaive 51 on the drain piping. _

62. The following valves should be sealed in the open
positions ‘ : ] ) ;

(a) valves 64, 65, 66, 76, 77, 78, 126, 127, 128, 129
on the pressure and drain mains and on the drainsge pipingi

(b) valves 68 and 83 at the control .valve groups on 1
drain pipes; -

(c) back pressure valve 53 on.the drain piping.

63. The following valves should be sealed in the ol
positions : :
(a) valves 37, 54, 87. and 136 cutting off the pre
line from the drain main, and the drein main rrom
maing R

(b) valve 28 at 'bhe reserve tank

50X1-HUM|
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: (a} vaive ;O?‘:s bha& air m tae -air-hydraulic accuzu-
1atorSe ]
64. Bet t;o mxom mﬂ) mﬂmmsm
screw—down non—retm val'sas 12 ang 102 at the air-hydraunlic E
accu=uiatorse 2y
65. Set to mnmm.:cposxumm seal 211 the by-
paes slide-type valves. -
- 66, Set 81l the remaining valves and cocks to CLOSED.
67. Set the handle of universal switch I, tc C(FF.
68. Set the handle of universal switch Y to the posi-
tion in compliance with Item S8, )
€9. Set packet gwitches W4 and W, to CFP.
70. Set packet switches m!a and mx; to HAIN AND RESERVE
PUMPS. N —
71, Cut out ths packet mwhea supplying power to the
pump contrcl stations and aignallins boards

PREPARING THE SYSTEM rm muou '

To prepare the system toz- mmtion, pertom ths follow
ing operationss -

72. Clean filter eleaent "ef the ﬁl ers 'botoro the
control valve groups. :

73. Check the oil level :l.n‘thn ‘sexrvic Amk and drain
sediment from the sump via ¢oc A fa 3
water in the oil chamber. of the
drain plugs.

74, By closing val
valve 71, make sure '!zhat
look for the causge ¢

SFCRFT
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76. m to starting the motor-rivea pusps, do iie
foliowings
: ,) w j_nsule.tidn registance of the electric motars
.which should be not less than G.5 megohm;

(b) turn-over the electric pumps by hand;

{ec) cut in the signalling power supply switch in com-

partzent IILg :

- (@) check the motor-driven pumps for proper operation
when starting thea with the sid of the STAKT button. To this
end, put universal switch Y to MANUAL CONTROL. Cut in the
packes switch supplying voltage to the ipput terminals and :
to the electric motor, Depress the START button of the res- o
pective pump. ’ )

Depress the STCP button to stop the motor-driven pump,

77. ¥zke sure that the motor-driven pumps start and
stop automatically. To this end, prepare the automatic system
for operation in one of the duties in compliance with Items 2?
and 58.

Completely discharge the air-hydraulic accurmlators
with the aid of valve 100, During the discharge, check the
signaliing system for proper operation, and the pumps for
automatic starting in accordnnee with the preset duty of
operation. L .

Close the by-pass valve snd make certain that the pump
are stopped automatically., s

Check the pumps for opera.i:ion in the other duties in-
cluding the emergency pump opoution. following the same
procedure, D o :

The last check should cm'.apm to the selected aut:
matic operating duty of the hmnlic emgt electric:

Before putting the mten sm:o opmtion, put un:.lveraal
switch m1 to m. A

e

50X1-HUM|
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W THE HYDBAULIC SYSTEX IET0O GFERATION.
- [RRIFG-CPEBATICN SERVICIEG.
SFCPPING THE SYSTEM
80, o put the hydraulic system into opsration, put
aniversal switch ¥4 to AUTGEATIC CONTROL.
ghen servicing the hydraulic system, take the following

" steps:

81, %atch the oil temperature in the system against
temperature gauge 56 installed on the érain line. Tith the
oil temperature rise above +25 0. engage the oil coaler., To

“this end, open valves 47, &7a, 48, 49 and close valve 52.

Amount of cooling water entering the oil cooler is governed
by valve 47 or 47a, With the cil temperature drop down to
+15 c, disconnect the oil cooler, open valve 52 snd cloge .
valves 47, 472, 48 and 49,

82, katch the oil level in the service tank, Never start
ths electric pumps if the oil level has dropped domn to
105 litres with the air-hydrauuc accumlatora charged and
the masts lowered.

83. See that the mot:or-dr:lven PUmDPS, eleetricnl oqu:lp—
ment and operating mechanisms operate properlr in’ cu:pnm
‘with their appropriate mai.ntenance mtmlctiona and the pe-
sent instructions. :

MATNTENANCE IN EMERGENCY

84, On operation of cut-off: wval
leakage from the piping and
the piping from the pressure

SECRET
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e Gﬁr@m #rom eny compartmeunt oil leakage
i (mzamt, crack in a pipe) to shich cut-off valve 99 hag
| pot pesponded, force it to close by turning the Eaﬂdie of

tec_say control valve 111, The trouble eliminated put
comtrol valve handle to CFEN, snd cpen valve 98 for 8 short

tise,

86. If the Jelectric remote control of the electrozagne-
o tic control valves fails, sanipulate then by kand. Ir this
case deenergize the electromagpets.

87. Should the air-hydravliic accumulateors malfunction,
sollow Teble 3. In so doing, automatically stop the pumps,
set the upper limit switch (I, IIg or IIItl) of the faulty
air-hydresulic accumumlator in the position corresponding to
the charged air-hydraulic accumulator (depress the roller on:
the limit switch till the click is heard). Then lock it in
this position by putting & wedge under the switch roller or
by some other means. The lamp indicating the charge of the

air-hydraulic accumulator should light up. ,

88, If the electric control system is out of order,
start and stop the\aw_r:driveq‘pphpa@ th the aid of b
START and STCP. In this case universal gwitch ¥Ilj or pacl

SECRET
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Valves Switches Additional |
Y en c{gse Iy M, |y i, my nn, ORI ey 50X1-HUM
- 2 3 4 S (<] 2 8 9 10
Main Pumps and keserve Pump Operatin
" Afr-hydraulic | 12 |106,108, | Auto- | 4ny| OFF Main Main CFF | Deenergize
accumalator 109 matic and and one of main
reserve| reserve puaps
pumps | pumps
ﬁ (442 Mein and | CFF Deenergize
R reserve one of main
t i pumps pumps |
| Main Main and | OFF | Deenergize )
! and reserve reserve i
reserve| pumps pump
puzmps
COFF [0::5:3 (8:9:3 Control
punps by
hand
(144 QFP [0:43 Control
pumps by
hand
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12,101, | Manual | Any| OFF OFF OFF OFP-
102,104, | control 50X1-HUM
105,106
'] 106,107, | OFF Any| OFF Emer- Enor= Auto-
2 gency | genoy matio
pump pump sontrol
(v § Any| Bmer- CFP Ener- Auto= ; _
b : - matie ’ +
S control ¥
i ANt o=
matio ﬁ
i control =
Manual |Gontrol r
control| pump by
hand
Manual |Control
control |pump by
hand
Manual |Control
control [pump by

Pn

! | h
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and Wo.3 | 105,100 | '

50X1-HUM
1 [2 [ 3 7 8 ) 20
. G 50X1-HUM
Pump No.l - 32,33, Main and| Main and |OFF Deonorgiso
’ 34, 3¢ reserve | reserve pump No,)
pumps pumps
' reserve
Pump No,2 - 27,29, Auto- Pump OFF |Main and|Main and |OFF Deenecrgize
30,31 matic No.2 is reserve |réserve pump No.2
control | reserve pumps punps
4 Auto- | Pump Main and|Main and Deenergize
5 matic No.3 is reserve |reserve pump Noo3
m
=

control | reserve
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115 and 119;
opan ?31735 90, 911 92' 93y Sig 9°a
: Ec} set packet switch HI, to AUTCHATIC CUITRIL;

2§ 7(6.) get packet switches xm3 apd M to EUENCENCY ¥l :
(uamﬁsﬂﬁ BACOC); - o
- e) set packet switch MMy to CFF: ) :

{£) closs the packet switch supplylng power IO
emergency puz=p motor.
. @ARNIEG. When using the emergency pump keep no:
than three masts hoisted at & time in V..
small capacity of the emergency tank.

B - 91, If the pressure or drain main is demaged iz cimpart-
B ment I or II, shut valves 128 and 129,

Operate the torpedo tube muzzle doors with the a2i: cf
hand-operated drives.

92, If the pressure or drain main is damaged
ment III, shut valves 76, 77, 126 and 127, actuate th
rating mechanisms (except masts) with the aid of huncd-orerated
or elecnrlc-operated drivese.

93, If the pressure or drain main is' damaged in compart- .

at Iv, Vv or VI, shut valves 65, €6, 76 and 77. i

Use the hAxd—operated drives to actuate the operating
aechanisms the control valves of which ere installed in com=
partment V.

To operate the other mechanisma, start the emergency

- pusp in compartment III (see Item 90).
) g4, If the pressure or drain main is damaged in compatt-
ment VII, shut valves 65 and 66,

To actuate the operating mechanisms,’ start the emergonol

pump in compartment III (see Item 90).

> oompart-

cpe~

MAINTENANCE IN "CASE 01? FIB:B HAZARD :
95. In case of fire hazara. uhsn tﬁe .&ae.ri.ne
base, follow the procedure belm

(a) immediately lower a11 the nats -whic
UP position;

(b) relieve pressurs
shut valve 109 and open vay

50X1-HUM
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Peenergize the pumps and the signalling system. o

it g:w the aystea into its initial position (see
tems 59-70)e
I,, g8, Cut out the s-itch snpp]:ins power to the signalling
boards.

99, Set to the (FP position the padket switches sup-
plying power to the moi:or-driven PUBDS.

MAINTENARCE AT TLONG-TERM STANDSTILL ,

B B e e e e s
100. The long-term standstill of the submarine means o S
putting the aubmarine to running or medium repairs or rele- .- E
gating to reserve.
Hote: At long-term sﬁandstiu bhq opemtins nechnnim(_.:-
powered by the hyvlraulic systen are: serv.‘l.cod in .
coupliance with the apprapriate insﬁ ol

When putting
lowing procedures
" 101, Examine
control valves. Test t:hael_

tem with 011").
103. Disassemble &%
the inner chambers and’

SECRET
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s Zollowing:
< 108, Bemove grease from outer surfaces of
with cotton cloth soaked in diesel fuel. The valves snn .
- i&k&dg Hard-to-turn valves should be overheuled, . safety
: Avalves'fsh;iizld‘. be overhauled, adjusted and sealed.

: 109, Thoroughly examine motor-driven pumps, eli
troubles, turn over pumps by hand, prepare and st
compliance with the appropriate mainterance inscru

110, Open air-hydraulic accumulators, drain oil, inspect
inner surfaces and packing rings for proper conditicn, and
eliminate traces of corrosion. Reassemble the air-hydraulie
accurmulators and f£ill them with oil. :

111. Drain oil from the system (see Section 'Draining
the Bystem"), flush the Bystem (see Section "Flushing the
System"), fill it with oil (see Section "Filling the Systen
with 0il"), then test the system for tightness (sce Section
"Testing the System for Tightness"),

112, Turn over all the operating mechanisms by hand, ani

then turn them over several times with the aid of hydraulic
system.,

QECRFT
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Table & e
D, TROUEIRS ARD ERNEDIES
Ho.| Symptons Cause Remedy
i : 2 3 4

1 | Hotor-driven pumps | Faulty autozatic | Change over motor—
- start and stop but | control circuit |adriven pumps to
not in compliance of motor-driven |manual contrel, lo-

with preset operat- pumps . {cate and correct
ing duty 1 trouble -
e 2 | Reserve and main Valves 12 and Set valves 12 and

notor-driven pumps | 102 are not set |102 to NO RETURN _ »
switch on simulta- | to NO EETURN =]
neously ’ L ‘ .

3 | 0il leaks through | Paulty packing  |Replace packing
seal of contactor rings of drive rings on shafts or

i

| drive shafts on shafts or replace wasghers

i upper and lower faulty celluloid | (see Dwgs.l and 2)
{ covers of aire washers

‘ hydraulic accumi-

' lators o .

4 | with piping in Faulty or par- |Close valves or
proper condition tially cloged - correct trouble
pressure in pres- | valves 5&, 100
sure main drops and 136 communi-
below lower limit, | cating pressure -

With operating - |and drein mains

mechanisms rarely ) ‘ e !
switchsd oxn,

electric pumps
work for long ti.m .
5 |Cut-off valve -~
operates during .
work of vent valve
hydraulic-mechan~ D

B

QECRET
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e 1 3 —
VGA 011 lesks throush Faulty or loose Replace pac_s;j_ns
rods of valves - | seals of rods of |rings or tightea
and control valves | waives and cant- [gland packings
T e rol velves
7 | sbrupt pressure Cuk-off valve has|Find and elinminate
T drop in pressure opereted due to |trouble in pressurs
|piping in the damage to pres~ |piping and then
presence of pres- sure piping . perform operations:
sure before cut-_ - of Item 8%

off valve as read
by gauge 110

8 |Presence of oil Poor sealing of |Discomnect air-
in air when air air-hydraulic hydraulic accumi=

flask is being accumlator rod |[lator from
blown . E

9 |Water is detected
in oil chamber of
0il cooler while
draining sediment -

SECRET
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115, Preventive inspections and repairs are subdivided
into daily, weekly, monthly and other types of inspecticons
apd repairs depending on nature and volume of work to be
carried ocut,.

116, ¥hen the submarine is put to medium or running
repair, the hydraulic system should be inspected at the same
periods as under service conditions.

117. All the control and measuring instruments should be
sealed. Check them at specified intervals. Never use the in-
correct-reading instruments and instruments with broken ieal-
ing and protective glass. )

Preventive inspections and mpaifa of the electrical
equipment should be performed in compliance with the appro-
priate maintenance instructicns on individual items of
electrical equipment; on 175-320-¥ D.C. power distribution
mains and on shipboard signalling sygtem.

When performing the preventive inspections and repairs,
take the following stepss )

Daily Inspection

118, Visually inspect end clean p:lpi.nzs, fittings, cont-
rol and measuring ;astmata,'a‘aee——mven pumpe. ond oipe .
hydraulic accumlators. - .- : g :

119. Visually insgpect condii;ion of: conml and»mmrm
instruments of motor-driven’ gmips, 4
instruments are presgnt
* 120. Check oil lewvel

SECRET
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es.an. mm’m the siguailing &ySt
: *&eit@lﬂng eqin!! s;rstmct the pumps ave ssrviceable.

" pressure within 110 to 115 kgf/sq.cm.

SFCRET
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e of mton-driv%n puzps in opera-
tex and auvtomatic

126 Mf& sbsence of water leak through cocks of ths
énainaga;pipes of the mmn}ic cyl:mders of torpedo tube
suzzle door drives..

127. 2orn over all the hyd:aulic system valves and cocks,
except the- qealeé. onsa. m or overhaul the hard-to-turn

valves.

Heekly Ingpsction

Perforn ail the daily mspection operations and in addi-.
tion do the followingc

. Check proper operatiom of mfety by-pass valve in

valve umt of motor—driven pumps by twofold-threefold open=-

ing and closing of the stcp mon~rsturnm valve or pressure lins

of each pump. The pressure gauge of the pump shall read a

129, Relieve pressure from air chambers of the air-hyd
raulic accumulators, and £i1) the top chamber with oil poura
ing it through plug holes cn the top cover. In this case

i stons should be in the upper position. v

120, f‘nna"n]__‘l‘? {napvui- =il -In{n(:- nn;l £it _ms ﬂ‘ig!n_
the joints and seals of the valvas i neoesaary Before
this, relieve pressure.

operation,
132, Turn over e].ec,i
rol valves.

Monthl.

Perforn all tha mk.y
ditions

SECRET
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13%. Ckeck condition of mechaniecsl glard and rubber pins
of sleeve., Eliminate leeks in the pump pipe uniens,

135. Make analysis of oil. If the oil contains over
0,1 per cent water and over 0.03 per cent solid matter, rep—
lece it.

Repeat the analysis of ocil upon return from the cruise.
Take 0il samples through valve 40,

136, Clean filters before service tank, Clean the filters
every 50 operating hours,

137. Check performance of by-pass slide-valve 62 in
operation.

To do this; close the packet gwitch in the mobor—ariven
pump powser supply circuit, set universal switch m1 to HANUAL
CONTROL and depress the START button on the control station,
The pressure 1ln the system increasing up to 110+3 kef/sq.cxz,
the by-pass slide-valve must operate to change over the pump
to idle work.

138, Check perfomnce of aatety valve and snda-valves
ln compliance with Table 2 sivan 4n Secticn 3..,

SECRET
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It ou.sromsm vorn ont or abgent, re pair or repLace the
'beu-inaa.v :

144. check outpnt by noting the time taken by each pump
to chargo accwmla"ora HNe.l and No.2.

For this purpose, close valves at the pumps except the
pump to be tested, and’ close valves 102, 103, 105 at air-
hydraulic accumilators. Discharge the air-hydraulic accumu-
lators through valves 100 and 109 and then close valve 109,
Start the pump, The time of charging the accumulators must
be about 6 minutes.

145, Check the system for internal oil-transfer. Perform
the check by pressure gauge 59. With the air-hydraulic accu=-
mulators completely charged, pumps digconnected, and valves -
before control valves open (except valve 4 cutting out the :
pressure to the hydraulic motor turming night altiscope ]
N3Hr-8), the tolerable pressure drop in the pressure line
is from 100 to 95 kgf/sq.cm within 2 hours.

Xearly Ingpection .

Perform all the inspection operations pertaining to
half-yearly routine, and thens

146, Visually inspect all rubber packings for tightness
and check flexible inserts (hoses) for condition, and, whers
necessary, replace. :

A Replace rubber packf.ng rings ot pistons of t‘he air—hmb
raulic accnmnlat Bo.

e neT
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service period will be subsequently shortencd to
make the total period of storage and service
within 7 years),

The service period of rubber hoses is 2 years, =
storage period is one year (the storage period may
be over 1 year, but in this case the service period
will be subsequently shortened to make the total

period of storage and service within 3 years].

147, Examine pressure gauges and pressure vacuum gauges.

14%. Check to see that cut-off valve 99 is so adjusted,
that it works whenever the oil\i‘lo/w rate increases.

perform the check as followss '

{z) Charge the air-hydraulic accumulators and open
valves 98 and 100. Then open valve 103 so as to insure dis-
churge of air-hydraulic accumulator No,l within 10 seconds
that corresponds to oil consumption at the rate of 6 lit/sec.
(the discharge time is registered by & stopwatch). The begin-—
ning and the end of discharge are indicated by signal lamps.
Lamp MATN ATR-HYDRAULIC ACCUMULATOR No.l CHARGED (1 OCHOBHOH
THIPOAKKYMYIATOP SAPAREAR) goes out to indicabts the beginning
of discharging. Lamp MAIN ATR-HYDRAULIC ACCULULAT(R Ne.2
CHARGED (2 OCHOBHOU TTIPOAKKYMYJMTOP BAPANEH) goes cut to
indicate the end of discharging.

Having provided neoesaary t.in! for discharge, close
valves 98 anleOaﬁﬂcompletelycharge the air-hydraulic
accumilators, Upon coupleticn of charging the air-hydrsulic

| accumulators:oper 've _cut~off valve should come
| into. action; 1 failed to operate, turn rod 318
to lessen eff '

nsuze aischarge of an air-
econds that corresponds to
5 Ai%/sec. Charge the air—

51
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149, Check cui-oll -
supply intermediate pressurs
valve 11 to the eir cylinder ©
work is determined by ear.

Perform the check 3 times with
being équal to 100 kgf/sg.cm.

ing the System™).
151. Test hydraulic system pipings for tightness
Section "Testing the System for Tightness

Inspection During Routine Repair

152, Open manholes of oil tanks, inspect, and, where
necessary, clean and flush inner cavities.

WARNING., 1. #hen replacing paronite gaskets, see tu:
they are made of paronite YB-10. Hever
paronite gaskets of any other grade in
joints of the hydraulic systen.

2. It is prohibited:

(a)to install rubber collars with scratci:
notches and other defects, as well ac =«
correct these defects by f£illing;

(b) to install improvised (non-standard) =.!bver
packing rings manufactured on machine tcol
by manual £iling, etc.;

{c) to use cutting tools to position rubber pack-
ings and to fit them into their seats.

F. FILLING, DRAIRING AND FILUSHING THE SYSTEX

FILLING SYSTEM WITH OIL

153. The newly installed and flushed or drained systezm
must be filled with spindie 0il, grade AY.

Prior to filling the system, do the following:

(2) test hydraulic mechanisms and masts for locking;

SECRET
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c :

e piping, thoroughly fivsh inside of the hoge with oll
neated up to 60 - 70 C- )

d) check to see that inner surfaces are clean :Ln 511

(e) close all valves and cocks of the system. Y
Deliver oil with one of motor-driven pumps m‘bed in .
compartment VII by opening valves communicating thie pump
with tne system end valves 61 and 63 at the by—paas slide—
valve, - :

Fill tne system in the follow:.ng aeqnenoex S

- Service Tank

Cpen valve 38 and turn back flamse ;]o:mt ai'. suetim
_:. of the motor-driven pump. Remove plug 36, connect
suction line, and pour oil into the hose from the
o as oll appears in the service tank and at the .,
;on, stop £illing, close valwve 38, and tishtcn = g

art it for £illing ths tank with o4l 2:.-3-.. Doasr.

voir on cecx. After the service tank is £illed 'np'
per =urs on the level gauge, stop the puzp. As o3l
sumed, :r-jplenish the service tank with oil 'hen_timng the
systern.

#illin;: Spare Tank
155, Cpen valves 28 and 38, and £i11 the uparo tank

‘to the upper mark on the level gauge with oil. ﬂoll_:
from the service tank, The filling over, elon nl

Filling Reserve Tank
156, Open valves 65, 77, 115, eoek 116 aml

pump. Fill the tank up to the upper mark on_ths
then stop the pump and close valve 115,

SFCRET
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et M2 deenm Mol
Fiilling S55=1i30T8 oo S

157, Open valves 85, 86 and ‘
up to the upper mark on the level gauge. Thexn stop T

and close wvalve 85,

Filling Pressure and Drain Pipe Lines :v}_,%,

158. Close valve 54, open valves 48, 49, 66, 76, 125,
127, 128, 129, 136 and start the pump. Prime the pressure
drain pipe lines with oil until the air is forced out
them. Stop the pump and close valves 48 and 49,

Using the emergency pump of compartment III, prime the

T -

pipe lines. Open valves 91, 113 and back out the pipe union i
at the pump suction connection. Tighten the pipe union ag .

soon as oil appears near the suction cornection. Opex s
valves 90, 92, 93, 94, 9&€, 98, 115 and start the pump. :
crimed the pipe lines, stop the pump and close valve 135,

Filline the Stern Plane Tilting Rani

nr-

and Evacuating Air from Pipes 45

159, Oren valves 18, 43, ll_#, place the handle of th
ng £

am control valve in compartment ITI at ocne o

n
TCL VaavVe 1o ITomparviellv ..ai 8T One or

ol

s
both chambers of the ram. Start the pump of compartment VII.
¥hen the oil appears through the plug, stop the pump and
tighten the plug. Shift the control valve handle to the other
end position thus £illing the other chamber of the tilting
ram.

After filling the ram employ the hand pump of compart-
ment VII to evacuate air from pipes 45.

For this purpose, open valves 21 and 26, back out pipe
unions on pipes 45 at the safety slide-valve through 2 -
3 turns, place the control valve handle at one of the end
Positions and employ the hand pump. As oil appears tighten

et ot @
o

)
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o
5

Fillinz Vertical Rudder Ran

and Evscuating Air from Pipes 46

160. Open valves 9, 11, 41, 42, 122, and place the
nagndle of the ram control valve in the conning tower at one
of the end positions, Fill the ram in a manner similar to
£illing the stern plane ram. Upon filling the ram, close
valves 9 and 11. ’

Air is evacuated from pipes 46 in the way similar to
evacuating air from pipes 45 by opening valve 16 and putting
he hencdie
:ut IIT at one of the end positions.
fter air is evacuated, close valve 16.

of the verticel rudder ram control valve in cocm-

ct

]
Le]

arvoe
A
p:s

F_.1lins Bow Plane Tilting and Rig-In Rams
nrol o Bvacuatipnz Alr from Pipes 137

1&l. Open valves 2, 3, 14 and 135, Fill the tilting rams

and « ate alr from pipes as outlined in Item 148,

Arter filling the tilting rams and evadtuating the air
frem o vipes put the control valve handle to the middle
positicn and close valves 14 and 135,

¥i1lin: One~Chamber Hoistg SP-VAN, -
RANKA, Snorkel, FTAG and NAKAT System

162. To fill the VAN hoist, open valves 79 and 82, open
& needle plug on the hoist to 1let air out, and put the cont-
rol vaelve handle to HOISTING. Start the pump of compart-
ment VII. If oil leaks through the plug, stop the pump and
tighten the plug. Fill the RAMEA, Snorkel,FLAG and NISIT
hoists following the same procedure. R

To £ill the FLAG and NAKAT hoists, open wvalve 80,

On completion of £illing the one-chamber hoigts, put the
handles of the control valves to the niddle positian and
close valves 79 and 80. i Al

SECRET
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Filling Pwo-Unsos
and IMK-8.2

163. To fil
plugs on the top and b
the control valve handle 3
the pump of compartmexzt VII.
the plug, stop the pusp, and
shift the control valve 1
then fill the other chamber of
procedure.
After filling the hoist, Dut the control
the middle position, and close valve 7.
The IK-8.5 hoist shall be filled in 1ige Dannel oo oo
valve 125,

o

Filling Eipiggs and Hydraulic
Mechanism Cylinders

164, Fill the pipings and hydraulic mechanism ci-
with the aid of a hand pump of compartment VII. For thl:
purpose, open valves 67, 68, 88 and 89, put the contrcl
valve handle to one of the end positions.

To evacuate air open a plug on & hydraulic mecha
most distant in the given group of hydraulic mechanisus
operated by this control valve, and deliver oil by the hond
pump. As soon as oil leeks tighten the plug, shift the cont-
rol valve handle ‘to the other end position, and fill the
other chamber- of- the hydraulic mechanism in the same manner.

Make certain that the most distant hydraulic mechanism
is filled, then qpen plugs in succession and fill cylinders
of the cther ks&!anli “mechanisms of the given group.

C ha.nisms of other groups in the same

ecA DET
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of the air- vd*aullc accumulators,

men the pistons of the air-hydraulic accumulators are
in the upper position, pour oil into the upper chanmber, then
screw up ard tighuven plugs.

To completely evacuate air from the oil chamber of the
sir-hydraulic accumulators, fill the air flask with air and
thereupon prime the air-hydraulic accumilators by discharg-
ing thex Tive times through valves 100 and 109.

t SYSTEM, AIR FLASKS AND AIR-HYDRAULIC
LAICHS NITH AIR

luc, Jien fining the air flasks and air-hydraulic ac-
02z » air follow maintenance instructions on the

re air system. In this case, the air-hydraulic
tors shiould be completely filled witkh oil.
valves 72, 74 and fill the air-flask with oil until
pressurc guuge 73 or 97 reads 100 kgf/sq.cm, then close
valve 72. An hour after charging, blow the air flask and
piping raving opened and closed valves 71 and 107. Then open
valves 72, 101, 104 and 108, add air into the flask and f£ill
the air-hydraulic accumulators with ailr until pressure
gauges 73 and 97 read 100 kgf/sq.cm, whereupon ciose valve 72,

167. Upon filling the system with oil and air, check the
operating mechanisms for smooth work, For this purpose, work
with every mechanism separately till air is completely eva-
cuated,

To check for absence of gir, open plugs on the operaf:ing
mechanisns.

Pay particular attention to priming and ovacuating tha
air from the pipings and rams of the planes and rudders, .
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WARNIEG. The b

valves

asintair

ance with

DRAINING Tils SYSTEL

168. The drainin~ of the hydraulic systen involvaeg

removal from hydraulic control of all the opera
igms,
Therefore wher draining the

system, observe all
snres to insure buoyancy and unsinkability of the

should be performed immediately before

“en In case of changing oil:
(1) if analysis of oil for content of water arnd

(see Item 135) gives ungetisfactory data;

12 months after the last change of oil regszii_css

luw, flie service tank is drained only in case of 1
tacta alalysic taken from this tank,

Tooas the tank, follow the procedure below.

170, EBrin: the systenm to tie initial position and lower
all tx

¢ zasts., Open velves 90, Sl, 92, 93, 94 and 96 at the
“eter-driven pump in compartment IIX,

' 171. Open valves 100 and 109, and discharge oil from the
air-hydraulic accumulators into the service tank. Close
valves 100 and 109,

172, Back out nut-plug 58 on the pressure line, connect
one end of hose 57 to the coanection and put the other end of
the hose into the reservoir on deck,

Start one of the pumpe in compartment VII snd drain the
service tanlk,

eE~DET
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Upes valve Li3y sbarl tlhie ueen
jrain the reserve tank,

Open valves 84 and 86, and u
pertment IIT cdraip the 35-1litre

Should the nsed arise to drain sl
valve 38, open valve 28, and start
ment VII.

173, Disconnect the hoge from the pressure 1
¢he connection with nut-plug 58, Back out plug 55
to the connection a hose running from a crossplec
matic tools, open valve 136 and blow 0il from the pressux
and drain lines into the sgervice tank,

Plug the connection with nut-plug 55, attach hoss 57 to
connection 58, close valve 66 and employing the pump of com-
partment VII drain the service tank again,

174, Open the upper needle plugs on cylinders of tilting
rams of the bow and stern planes and of the vertical rudder.
Opering the lower plugs in succession, drain oil from chao-
bers of the cylinders intc & portable container. This done,
close the plugse

175. Open drain plugs on hoists of the masts, Drain oil
into the portable container, and them clcse the plugs.

P S P Py - 3 >4
176, Open nesdls piugs om 'JS“"‘ ghambapa ~f oylinders of

the hylraulic mechanisms. Dieplacing a piston. of the hydrau-
lic cechanisn by hand from cne to the othsr end positien,
drain oil into the pertcblo eonts.‘l.mr, and then close the
plugs.

SARNING. Drain tha vcnt nln mm machanisms with

QECRET
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Slatarz 50 in

of the air-pydraulic accumifLors
gg csﬁzefzges of the cylinder and piston and %o chan; 3
filled asbove the piston. Ehould burrs and obther damage
detected, eliminate thenm.

Replace rubber packing rings of the piston if faulty.

WARNING. 1. Never unscrew plugs and never back out ,
union muts on covers of the air~hydraulic
accumulaiors if they dre under air pressure,
%hen removing the covers; cloie/valve Pk,
open valve 107 and relieve pfessure from any
air-hydraulic accumulator by opening valve
101, 104 or 108,

2. Fill, drain and prime cperating mechanjsms
enly in the presence of the attendlng per-
sonnel,

FLUSHING THE SYSTEM

181. The h&draulic gsystem is flushed to remove dirt,
scale and other solid matter accumalated in pipings in the
process of operation of the system.

The system is fluahed with the aid of a non—organ.ic

formed during preventive inspections and x‘epairs and after
draining unspecified oil from the system.

182. The non-organic pumping plant is positioned outside
.the submarine and is connected at valve 136 by means of pipes
or hoses laid through companiocn hatch of compartment I to the
pressure and drain lines,

The pumping plant output at a pressure of 20 kgt/sq.cm
should be not less than 200 1it/min.
-~ 183, When flualung the system set branchinl, link pipes

at the S:thers, ccntro1~vs1ves a.nd,operating mechanisms to.
shut off: th.e latter

CErDET
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X £o be attached to flange jolnts must
pipes

. fianges.

Hote: Branches runaing from control valve
mechanism should be flushed conly iz
ing the system.

184. Perform the fiushing by the non-organic pucping
plant continuously until fine oil filters are completely
¢lean, but the flushing time should be not less than:

- 6 hours for pressure and drain lines;

- 4 hours for branches running %o rams of planes
vertical rudder;

- 4 hours for branches running to rams of masts;

~ 2 nours for remaining branches.

£5. Prior to flushing the system take the following

£111 the systems with oilj;
lower all the masts;
set control valves of all the operating mechanismng

e
(d) lock the operating mechanisms furnished with locking

(e) shut all the valves of the systenm.

186. When flushing the pressure and drain lines, open
all bulkhead valves on pipe lines,. and also valve 54, After
the pipe lines are f£lushed, close valve 5&, and fiush pipes
at the air-hydraulic accumulators. To this end, fit links
between pipes disconnected from the a:u\-hyd.rauuc accumula-
tors and connections. at valves 100 and 102.

Open valves 98, 105, 105 and 106. By opening valves 12
and 109 in turn, flush the pipes, theieupon remove the links,
and close the valves. - . - e o

187. Vhen flushing bx
planes and rudder, fit‘ 1ink
valves 13 and 14, 15 and.
flush pipes, then

pes. (86

SECRET
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t with the pres
rz to / cnt valve, and also
alternately open valves 80 and

. dnen flushing the branches running to th: hydraulic
~5 of the operating mechanisms, fit links (see

Alternately opening the pressure and drain valves before
cornirol valve units, flush pipes, then remove the link pipes
and close the valves.

Start the flushing from the branches of compartment VII
and proceed in succession to the branches of compartment I,

In each compartment perform the flushing so as to keep
clean the branches flushed before. For this purpose, start
flushing from the most distant branch of the given compari-
ment, - !

190. Following the flushing of all the branches, per-
form the final flushing of the pressure and drain pipe lines
until they are absolutely clean (see Item 186).

After the flushing is over, ‘disconnect the non-organic
pumping plant<from raulic ayst m, and connect the

SECRET
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G. TESTILNG TZF SySTE
Tre systex is tested for tightness tco
jointa are tightened. The test for tighiness

when laying or repairing the pipings as well
ing preventive inspections and repairs.

T TESTING THE AIR PIFPING
i 192, The air piping rumrning to the sir-kydravlic acouzu- et
lztors and air flask should be tested for tightness with
coxpressed air.
For this purpose, deliver compressed air from the high
ssuce air piping through reducing wvalve 72 in complisrce e
the procedure described in Item 166,
Build up the pressure to 100 kgf/sq.ck by 20 to
25-kg?/sq.cm stages and check the pressure against pressure
zuge 73. Coat all the joints with soap-suds and inspect thenm
at every stage of the pressure. Should air leak through any
one of the joints be detected, relieve the pressure, tighten
the joints and go on with testing. If the trouble cannot be
corrected by tightening the joints, relieve the pressure,
disassemble the joint, replace a gasket and repeat the test
operation,

WARNING, Never tightan the joints under pressure.

193. Upon testing all the joints for tightness, condi-
tior the air piping together with the air flask and air
chamber of the air-hydraulic acécumulators for 2% hours at an

- air pressure of 100 kgf/ag.cm. ﬁe pressure drop should not

! exceed 2 per cent of the o:isinal value, .

; The first check of the pressure 1. per!ornnd 2 hours
after the working m:essm:a’
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and check the pressure against the pressure gawge inatalled -
on the intermediate pressure air piping, When the pressure is
built up, coat all the joints with soap-suds &nd examipe %hesm,
If the air leaks through any one of the joints, follow the
procedure outlined in Item 192,

TESTING THE HYDRAULIC SYSTEM

195, The hydraulic system is tested for tightness with
oil, grade AY.

The oil pressure for the test operation is built uwp
with the aid of the hand pump located in compartment III.
After the desired pressure is built up, the hand pump should
be disconnected by valve 84,

The value of the test pressures:

(a) 125 kgf/sq.cm for pressure piping;

(b) 32 kgf/sq.cm for drain piping.

The pressure in the pressure line is checked against
pressure gauge 8%9a and in the drain line against pressure
gauge 896.

Note: When testing the system the hand pump of compart-
ment VII can be employed.

196. Perform the test of the hydraulic system for tight—
ness within the time required for examining the joints.

Should leskage be detected in any joint, open valve 100
to relieve the pressure in the system, tighten the joint and
go on testing, If the oil leskage still existe, disassemble
the joint, replace gaskets -and
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YARNING. ‘“Mhen testing the pressure pipings, open valves
68 and 83 to avoid breakage of controi vajve
electromagnets.

198, When performing the tightness test of the pressure
1ine to stop valves of control wvalves, open valves 84 and 86,
while testing pressure pipings of the pumping plant, open
valve 98 and a respective. valve of the branch under test.

199, When performing the tightness test of the drair
line up to stop valves of control valves, cloge valve 53 and
open valves 98 and 100.

200. When performing tightness'test of pressure branches
from stop valves to control valves, open & pressure valve of
the branch under test.

201. ¥When performing tightness test of drain branches
from stop valves to control valves, close valve 53, open
valves 98, 100, and a drain valve of the branch urnder test.

202, When performing tightness test of branches from
control valves to operating mechanisms, open the pressure and
drain valves which control the operating mechanism, shift the
valves to one of the end positions, and exsmine the Joints,
then shift the valves to the other end position and examine
the joints again.

WARNING. 1. Branches to operating mechanisms should be
tested in the .presence of personnel servic-
ing the given mechanism,

2. When testing branches running to torpedo

SECRET
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H, REFERENCE DATA

204, Wnen at sea, in the event of complete expenditure

of oil, grade AY, the system can be filled with & mixture of

20 per cent diesel fuel, grade JIC, and 60 per cent diesel

oil, grade M14-TH.

On return to the base, drain unspecified oil from the

system, thoroughly flush and then f£ill 1t with specified oil, ]

- 205. Gaskets in pipe unions are of copper and those in

flange joints of paronite. 3

] 206, Packing in seals of air valves is greased hemp

cord, 4# mm in dia.; seals in hydraulics valves, dia.50,

employ cotton twist, 6x60; the other valves are packed with

- rings made of stamped rubber,

207. Packing rings of pistons of the air-hydraulic ac-
cumulators are made of rubber, Their life is 7 years includ-
ing 2 years of storage. i

208, Hoses on pressure pipings are metal braided and -

rubberized.

- Hoses on suction pipings are rubberized.

Their life is 2 years, including the one-year storage

perdod, . . - ‘
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